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$PEURVHñý5ï$ïñý-Uïñý7ï$ïý:RROñýDQGý-ï/ïý0DUWLQïýýìääèïýý7KHýZDWHUýTXDOLW\ýDQDO\VLVýVLPXODWLRQ
SURJUDPñý:$63èïýý3DUWý$ãý0RGHOýGRFXPHQWDWLRQïýý$WKHQVñý*$ãýý8ï6ïý(3$ý1DWLRQDOý([SRVXUH
5HVHDUFKý/DERUDWRU\ñý(FRV\VWHPVý'LYLVLRQï

$56ïýýìäåëïýý$JULFXOWXUDOý5HVHDUFKý6HUYLFHïýý$QDO\WLFDOýVROXWLRQVýRIýWKHýRQHðGLPHQVLRQDO
FRQYHFWLYHðGLVSHUVLYHýVROXWHýWUDQVSRUWýHTXDWLRQïýý:DVKLQJWRQñý'&ãýý8ï6ïý'HSDUWPHQWýRI
$JULFXOWXUHï

%DHVñý&ï)ïñý,,,ñý5ï'ïý6KDUSñý$ï/ïý6MRUHHQñýDQGý5ï:ïý6KRUïýýìäåéïýý$ýUHYLHZýDQGýDQDO\VLVýRI
SDUDPHWHUVýIRUýDVVHVVLQJýWUDQVSRUWýRIýHQYLURQPHQWDOO\ýUHOHDVHGýUDGLRQXFOLGHVýWKURXJKýDJULFXOWXUHïý
251/ðèæåçïýý2DNý5LGJHñý71ãýý2DNý5LGJHý1DWLRQDOý/DERUDWRU\ï

%HQQHWWñý'ï+ïñý7ï(ïý0F.RQHñý0ïý0DWWKLHVñýDQGý:ï(ïý.DVWHQEHUJïýýìääåïýý*HQHUDOýIRUPXODWLRQýRI
FKDUDFWHULVWLFýWUDYHOýGLVWDQFHýIRUýVHPLYRODWLOHýRUJDQLFýFKHPLFDOVýLQýDýPXOWLPHGLDýHQYLURQPHQWïý
(QYLURQïý6FLïý7HFKQROïýýêëãéíëêðéíêíï

%ULJJVñý*ï*ïñý5ï+ïý%URPLORZñý$ï$ïý(YDQVñýDQGý0ï5ïý:LOOLDPVïýýìäåêïýý5HODWLRQVKLSVýEHWZHHQ
OLSRSKLOLFLW\ýDQGýWKHýGLVWULEXWLRQýRIýQRQðLRQLVHGýFKHPLFDOVýLQýEDUOH\ýVKRRWVýIROORZLQJýXSWDNHýE\
WKHýURRWVïýý3HVWLFïý6FLïýýìéãéäëðèííï

%ULJJVñý*ï*ïñý5ï+ïý%URPLORZñýDQGý$ï$ïý(YDQVïýýìäåëïýý5HODWLRQVKLSýEHWZHHQýOLSRSKLOLFLW\ýDQG
URRWýXSWDNHýDQGýWUDQVORFDWLRQýRIýQRQðLRQLVHGýFKHPLFDOVýE\ýEDUOH\ïýý3HVWLFïý6FLïýýìêãéäèðèíéï

&RYDUñý$ï3ïýýìäæçïýý6HOHFWLQJýWKHýSURSHUýUHDHUDWLRQýFRHIILFLHQWýIRUýXVHýLQýZDWHUýTXDOLW\ýPRGHOVïý
3UHVHQWHGýDWýWKHý8ï6ï(3$ý&RQIHUHQFHýRQý(QYLURQPHQWDOý6LPXODWLRQý0RGHOLQJñý$SULOýìäðëëñ
&LQFLQQDWLñý2+ïý

&UDQNñý-ïñý1ï5ïý0F)DUODQHñý-ï&ïý1HZE\ñý*ï'ïý3DWHUVRQñýDQGý-ï%ïý3HGOH\ïýýìäåìïýý'LIIXVLRQ
SURFHVVHVýLQýHQYLURQPHQWDOýV\VWHPVïýý,Qãýý3DWHUVRQýHWýDOïýìääìïýý/RQGRQãýý0DFPLOODQý3UHVVñý/WGï

'Lý7RURñý'ï0ïýDQGý-ï3ïý&RQQROO\ïýìäåíïýý0DWKHPDWLFDOý0RGHOVýRIýZDWHUýTXDOLW\ýLQýODUJHýODNHVñ
3DUWýëãýý/DNHý(ULHïýý(3$ðçííîêðåíðíèçïýýSSïýëåðêíï

*REDVñý)DSFïýýìääêïýý$ýPRGHOýIRUýSUHGLFWLQJýWKHýELRDFFXPXODWLRQýRIýK\GURSKRELFýRUJDQLFð
FKHPLFDOVýLQýDTXDWLFýIRRGðZHEVý¤ý$SSOLFDWLRQýWRý/DNHý2QWDULRïýý(FRORJLFDOý0RGHOLQJïýýçäãìðìæï

+DUJURYHñý:ï:ïýýìäääïýý3HUVRQDOýFRPPXQLFDWLRQïýý8QLYHUVLW\ýRIý7HQQHVVHHïýý-DQXDU\ï

+DUQHUýDQGý%LGOHPDQïýýìääåïýý2FWDQROðDLUýFRHIILFLHQWýIRUýGHVFULELQJýSDUWLFOHîJDVýSDUWLWLRQLQJýRI
DURPDWLFýFRPSRXQGVýLQýXUEDQýDLUïýý(QYïý6FLïý7HFKïýýêëãìéäéðìèíëï

-XQJHñý&ï(ïýýìäææïýý%DVLFýFRQVLGHUDWLRQVýDERXWýWUDFHýFRQVWLWXHQWVýLQýWKHýDWPRVSKHUHýDVýUHODWHGýWR
WKHýIDWHýRIýJOREDOýSROOXWDQWVïýý,Qãýý6XIIHWñý,ï+ïñýHGïýý)DWHýRIýSROOXWDQWVýLQýWKHýDLUýDQGýZDWHU
HQYLURQPHQWVïýý1HZý<RUNãýý:LOH\ýDQGý6RQVñýSSïýæðëçï
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-XU\ñý:ïñý:ïý6SHQFHUñýDQGý:ïý)DUPHUïýýìäåêïýý%HKDYLRUýDVVHVVPHQWýPRGHOýIRUýWUDFHýRUJDQLFVýLQ
VRLOãýý,ïý0RGHOýGHVFULSWLRQïýý-ïý(QYLURQïý4XDOïýýìëãèèåðèçéï

.DULFNKRIIñý6ï:ïýýìäåìïýý6HPLðHPSHULFDOýHVWLPDWLRQýRIýVRUSWLRQýRIýK\GURSKRELFýSROOXWDQWVýRQ
QDWXUDOýVHGLPHQWVýDQGýVRLOVïýý&KHPRVSKHUHïýýìíãåêêðåéçï

/HRQDUGñý7ï/ïñý*ï(ïýý7D\ORUñý-Uïñý0ïýý6ïýý*XVWLQñýDQGý*ï&ïý-ïýý)HUQDQGH]ïýýìääåïýý0HUFXU\ýDQG
SODQWVýLQýFRQWDPLQDWHGýVRLOVãýýëïýý(QYLURQPHQWDOýDQGýSK\VLRORJLFDOýIDFWRUVýJRYHUQLQJýPHUFXU\
IOX[ýWRýWKHýDWPRVSKHUHïýý(QYLURQïý7R[LFROïýý&KHPïýýìæãëíæëðëíæäï

/LQGEHUJñý6ïýýìäääDïýý3HUVRQDOýFRPPXQLFDWLRQïý2DNý5LGJHý1DWLRQDOý/DERUDWRU\ïýý-DQXDU\ï

/LQGEHUJñý6ïýýìäääEïýý3HUVRQDOýFRPPXQLFDWLRQïýý2DNý5LGJHý1DWLRQDOý/DERUDWRU\ïýý6HSWHPEHUï

/LQGEHUJñý6ï(ïñý7ï3ïý0H\HUVñý*ï(ïý7D\ORUñý-Uïñý5ï5ïý7XUQHUñýDQGý:ï+ïý6FKURHGHUïýýìääëïý
$WPRVSKHUHðVXUIDFHýH[FKDQJHýRIýPHUFXU\ýLQýDýIRUHVWãýý5HVXOWVýRIýPRGHOLQJýDQGýJUDGLHQW
DSSURDFKHVïýý-ïý*HRSK\Vïý5HVïýýäæãëèìäðëèëåï

0DFND\ñý'ïýýìääìïýý0XOWLPHGLDýHQYLURQPHQWDOýPRGHOVãýý7KHýIXJDFLW\ýDSSURDFKïýý&KHOVHDñý0,ãý
/HZLVý3XEOLVKHUVï

0DFND\ñý'ïñý0ïý-R\ñýDQGý6ïý3DWHUVRQïýýìäåêDïýý$ýTXDQWLWDWLYHýZDWHUñýDLUñýVHGLPHQWýLQWHUDFWLRQ
õ4:$6,ôýIXJDFLW\ýPRGHOýIRUýGHVFULELQJýIDWHýRIýFKHPLFDOVýLQýODNHVïýý&KHPRVSKHUHïýýìëãýäåìðääæï

0DFND\ñý'ïñý6ïý3DWHUVRQñýDQGý0ïý-R\ïýýìäåêEïýý$ýTXDQWLWDWLYHýZDWHUñýDLUñýVHGLPHQWýLQWHUDFWLRQ
õ4:$6,ôýIXJDFLW\ýPRGHOýIRUýGHVFULELQJýIDWHýRIýFKHPLFDOVýLQýULYHUVïýý&KHPRVSKHUHïýýìëãýììäêð
ìëíåï

0DFND\ñý'ïýDQGý3ï-ïý/HLQRQHQïýýìäæèïýý5DWHýRIýHYDSRUDWLRQýRIýORZðVROXELOLW\ýFRQWDPLQDQWVýIURP
ZDWHUýERGLHVýWRýDWPRVSKHUHVïýý(QYLURQïý6FLïý7HFKQRORJ\ïýýæãçììðçìéï

0DFND\ñý'ïýDQGý$ï7ï.ïý<XHQïýýìäåêïýý0DVVýWUDQVIHUýFRHIILFLHQWVýFRUUHODWLRQVýRIýYRODWLOL]DWLRQýRI
RUJDQLFýVROXWHVýIURPýZDWHUïýý(QYLURQïý6FLïý7HFKQROïýýìæãëììðëìçï

0F&XQHñý'ï&ïñýDQGý7ï/ïý/DXYHUïýýìäåçïýý([SHULPHQWDOýPRGHOLQJýRIýWKHýLQWHUDFWLRQýRIýZHWýDQGýGU\
GHSRVLWLRQýRQýFRQLIHUVïýý,Qãýý/HHñý6ïý)ïñý7ïý6FKQHLGHUñý/ïý'ïý*UDQWñýDQGý3ïý-ïý9HUNHUNñýHGVïý
$HURVROVãýý5HVHDUFKñýULVNýDVVHVVPHQWñýDQGýFRQWUROýVWUDWHJLHVïýý3URFHHGLQJVýRIýWKHý6HFRQGý8ïý6ïð
'XWFKý,QWHUQDWLRQDOý6\PSRVLXPñý:LOOLDPVEXUJñý9$ñýSSïýåæìðåæåïýý0D\ýìäåèï

0F.RQHñý7ï(ïýýìääêDïýý&DO72;ñý$ýPXOWLPHGLDýWRWDOðH[SRVXUHýPRGHOýIRUýKD]DUGRXVðZDVWHVýVLWHV
3DUWý,ãýý([HFXWLYHýVXPPDU\ïýý/DERUDWRU\ïýý8&5/ð&5ðìììéèç3W,ïýý/LYHUPRUHñý&$ãýý/DZUHQFH
/LYHUPRUHý1DWLRQDOïý

0F.RQHñý7ï(ïýýìääêEïýý&DO72;ñý$ýPXOWLPHGLDýWRWDOðH[SRVXUHýPRGHOýIRUýKD]DUGRXVðZDVWHVýVLWHV
3DUWý,,ãýý7KHýG\QDPLFýPXOWLPHGLDýWUDQVSRUWýDQGýWUDQVIRUPDWLRQýPRGHOïýý8&5/ð&5ðìììéèç3W,,ïý
/LYHUPRUHñý&$ãýý/DZUHQFHý/LYHUPRUHý1DWLRQDOý/DERUDWRU\ïý
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0F.RQHñý7ï(ïýýìääêFïýý&DO72;ñý$ýPXOWLPHGLDýWRWDOðH[SRVXUHýPRGHOýIRUýKD]DUGRXVðZDVWHVýVLWHV
3DUWý,,,ãýý7KHýPXOWLSOHðSDWKZD\ýH[SRVXUHýPRGHOïýý8&5/ð&5ðìììéèç3W,,,ïýý/LYHUPRUHñý&$ãý
/DZUHQFHý/LYHUPRUHý1DWLRQDOï

0LOOñý7ïñý:ï5ïý0DEH\ñý3ï&ïý%RPEHUJHUñý7ï:ïý&KRXñý'ï*ïý+HUG\ñýDQGý-ï+ïý6PLWKïýýìäåëïý
/DERUDWRU\ýSURWRFROVýIRUýHYDOXDWLQJýWKHýIDWHýRIýRUJDQLFýFKHPLFDOVýLQýDLUýDQGýZDWHUïýý(3$ðçííîêð
åëðíëëíïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý$WKHQVñý*$ïýý

0LOOLQJWRQñý5ï-ïýDQGý-ï0ïý4XLUNïýýìäçìïýý3HUPHDELOLW\ýRIýSRURXVýVROLGVïýý7UDQVïý)DUDGD\ý6RFïý
èæãìëííðìëíæïýý,Qãýý:DOODFKýHWýDOïýýìäåäï

0XOOHUñý+ïñýDQGý*ïý3URKOïýýìääêïýý(FRV\Vðåæãýý$ýG\QDPLFýPRGHOýIRUýDVVHVVLQJýUDGLRORJLFDO
FRQVHTXHQFHVýRIýQXFOHDUýDFFLGHQWVïýý+HDOWKý3K\Vïýýçéãëêëðëèëï

1REHOñý3ï6ïýýìääìïýý3K\VLFRFKHPLFDOýDQGýHQYLURQPHQWDOýSODQWýSK\VLRORJ\ïýý6DQý'LHJRñý&$ãý
$FDGHPLFý3UHVVï

2©&RQQRUñý'ï-ïýýìäåêïýý:LQGýHIIHFWVýRQýJDVðOLTXLGýWUDQVIHUýFRHIILFLHQWVïýý-ïýRIý(QYLURQïý(QJïý
ìíäõäôãæêìðæèëï

3DWHUVRQñý6ïñýDQGý'ïý0DFND\ïýýìääèïýý,QWHUSUHWLQJýFKHPLFDOýSDUWLWLRQLQJýLQýVRLOðSODQWðDLUýV\VWHPV
ZLWKýDýIXJDFLW\ýPRGHOïýý,Qãýý7UDSSñý6ïýDQGý-ï&ïý0F)DUODQHñýHGVïýý3ODQWýFRQWDPLQDWLRQãýý0RGHOLQJ
DQGýVLPXODWLRQýRIýRUJDQLFýFKHPLFDOýSURFHVVHVïýý%RFDý5DWRQñý)/ãýý/HZLVý3XEOLVKHUVñýSSïýìäìðëìéï

3DWHUVRQñý6ïñý'ïý0DFND\ñýDQGý$ïý*ODGPDQïýýìääìïýý$ýIXJDFLW\ýPRGHOýRIýFKHPLFDOýXSWDNHýE\ýSODQWV
IURPýVRLOýDQGýDLUïýý&KHPRVSKHUHïýýëêãèêäðèçèï

3RVWñý:ï0ïýýìäääïýý3HUVRQDOýFRPPXQLFDWLRQïýý2DNý5LGJHý1DWLRQDOý/DERUDWRU\ïýý-DQXDU\ï

5LEH\UHñý)ïýDQGý$ïý%RXGRXïýìääéïýý([SHULPHQWDOðVWXG\ýRIýLQRUJDQLFýDQGýPHWK\OPHUFXU\
ELRDFFXPXODWLRQýE\ýéýVSHFLHVýRIýIUHVKðZDWHUýURRWHGýPDFURSK\WHVýIURPýZDWHUýDQGýVHGLPHQW
FRQWDPLQDWLRQýVRXUFHVïýý(FRWR[LFRORJ\ýDQGý(QYLURQPHQWDOý6DIHW\ïýýëåõêôãëæíðëåçï

5LHGHUHUñý0ïýýìääèïýý3DUWLWLRQLQJýDQGýWUDQVSRUWýRIýRUJDQLFýFKHPLFDOVýEHWZHHQýWKHýDWPRVSKHULF
HQYLURQPHQWýDQGýOHDYHVïýý,Qãýý6ïýý7UDSSýDQGý-ïýý&ïýý0F)DUODQHñýHGVïýý3ODQWýFRQWDPLQDWLRQãý
0RGHOLQJýDQGýVLPXODWLRQýRIýRUJDQLFýFKHPLFDOýSURFHVVHVïýý%RFDý5DWRQãýý/HZLVý3XEOLVKHUVñýSSïý
ìèêðìäíï

6FKQRRUñý-ï/ïýýìäåìïýý)DWHýDQGýWUDQVSRUWýRIýGLHOGULQýLQý&RUDYLOOHý5HVHUYRLUãýý5HLVGXHVýLQýILVKýDQG
ZDWHUýIROORZLQJýDýSHVWLFLGHýEDQïýý6FLHQFHïýýëììãåéíðåéëï

6FKQRRUñý-ï/ïýDQGý'ï&ïý0DF$UR\ïýýìäåìïýý$ýSHVWLFLGHýWUDQVSRUWýDQGýELRFRQFHQWUDWLRQýPRGHOïýý-ï
(QYLURQPHQWDOý(QJLQHHULQJý'LYïýý$PHULFDQý6RFLHW\ýRIý&LYLOý(QJLQHHUVïýýìíæãìëëäðìëéèï

6LPRQLFKñý6ï/ïýDQGý5ï$ïý+LWHVïýýìääèïýý*OREDOýGLVWULEXWLRQýRIýSHUVLVWHQWýRUJDQRFKORULQH
FRPSRXQGVïýý6FLHQFHïýýëçäãìåèìðìåèéï
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7KRPDQQñý5ï9ïýýìäåäïýý%LRDFFXPXODWLRQýPRGHOýRIýRUJDQLFðFKHPLFDOýGLVWULEXWLRQýLQýDTXDWLFýIRRGð
FKDLQVïý(QYLURQPHQWDOý6FLHQFHý÷ý7HFKQRORJ\ïýýëêõçôãçääðæíæï

7UDSSñý6ïýýìääèïýý0RGHOýIRUýXSWDNHýRIý[HQRELRWLFVýLQWRýSODQWVïýý,Qãýý7UDSSñý6ïýDQGý-ïý&ïý
0F)DUODQHñýHGVïýý3ODQWýFRQWDPLQDWLRQãýý0RGHOLQJýDQGýVLPXODWLRQýRIýRUJDQLFýFKHPLFDOýSURFHVVHVïý
%RFDý5DWRQñý)/ãýý/HZLVý3XEOLVKHUVñýSSïýìíæðìèìï

7UXGHOñý0ïýDQGý-ï%ïý5DVPXVVHQïýýìääæïýý0RGHOLQJýWKHýHOLPLQDWLRQýRIýPHUFXU\ýE\ýILVKïý
(QYLURQPHQWDOý6FLHQFHý÷ý7HFKQRORJ\ïýýêìãìæìçðìæëëï

7VLYRJORXñý(ï(ïýDQGý-ï5ïý:DOODFHïýýìäæëïýý&KDUDFWHUL]DWLRQýRIýVWUHDPýUHDHUDWLRQýFDSDFLW\ïýý(3$ð
5êðæëðíìëïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý:DVKLQJWRQñý'&ï

7XUQHUñý5ïýýìääåïýý3HUVRQDOýFRPPXQLFDWLRQïýý)URQWLHUý*HRVFLHQFHVïýý$XJXVWï

8ï6ïý(3$ïýýìäääDïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý7KHý7RWDOý5LVNý,QWHJUDWHG
0HWKRGRORJ\ãý75,0ï)D7(ýWHFKQLFDOýVXSSRUWýGRFXPHQWïýý9ROXPHý,ãýý'HVFULSWLRQýRIýPRGXOHïý
'UDIWïýý(3$ðéèêî'ðääðííë$ïýý2IILFHýRIý$LUý4XDOLW\ý3ODQQLQJýDQGý6WDQGDUGVï

8ï6ïý(3$ïýýìäääEïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý7KHý7RWDOý5LVNý,QWHJUDWHG
0HWKRGRORJ\ãýý75,0ï([SRý7HFKQLFDOý6XSSRUWý'RFXPHQWïýý([WHUQDOý5HYLHZý'UDIWïýýý(3$ðéèêî'ð
ääðííìïýý5HVHDUFKý7ULDQJOHý3DUNñý1&ãý2IILFHýRIý$LUý4XDOLW\ý3ODQQLQJýDQGý6WDQGDUGVïýý1RYHPEHUï

8ï6ïý(3$ïýýìäääFïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý%LRDFFXPXODWLRQýDQGý$TXDWLF
6\VWHPý6LPXODWRUýõ%$66ôýXVHUöVýPDQXDOýEHWDýWHVWý9HUVLRQýëïíïýý,QWHUQDOý'UDIWýDVýVXSSOLHGýE\
&UDLJý%DUEHUïýý5HVHDUFKý7ULDQJOHý3DUNñý1&ãýý2IILFHýRIý5HVHDUFKýDQGý'HYHORSPHQWï

8ï6ïý(3$ïýýìääåDïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý7KHý7RWDOý5LVNý,QWHJUDWHG
0HWKRGRORJ\ãýý7HFKQLFDOýVXSSRUWýGRFXPHQWýIRUýWKHý75,0ï)D7(ýPRGXOHïýý'UDIWïýý(3$ðéèëî'ðäåð
ííìïýý2IILFHýRIý$LUý4XDOLW\ý3ODQQLQJýDQGý6WDQGDUGVï

8ï6ïý(3$ïýýìääåEïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý7KHý7RWDOý5LVNý,QWHJUDWHG
0HWKRGRORJ\ãý,PSOHPHQWDWLRQýRIýWKHý75,0ýFRQFHSWXDOýGHVLJQýWKURXJKýWKHý75,0ï)D7(ýPRGXOHïý
$ý6WDWXVý5HSRUWïýý(3$ðéèëî5ðäåðííìïýý2IILFHýRIý$LUý4XDOLW\ý3ODQQLQJýDQGý6WDQGDUGVï

8ï6ïý(3$ïýýìääåFïýý8ï6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý$48$72;ýýIRUý:LQGRZVãý$
PRGXODUýWR[LFýHIIHFWVýPRGHOýIRUýDTXDWLFýHFRV\VWHPVïýý,QWHUQDOý'UDIWïýý:DVKLQJWRQñý'ï&ïãýý2IILFH
RIý3ROOXWLRQý3UHYHQWLRQýDQGý7R[LFVï

8ï6ïý(3$ïýýìääæDïýý8ïý6ïý(QYLURQPHQWDOý3URWHFWLRQý$JHQF\ïýý0HUFXU\ýVWXG\ýUHSRUWýWRýFRQJUHVVïý
9ROXPHý,,,ãýý)DWHýDQGýWUDQVSRUWýRIýPHUFXU\ýLQýWKHýHQYLURQPHQWïýý(3$ðéèëî5ðäæðííèïýý8ï6ïý(3$
2IILFHýRIý$LUý4XDOLW\ý3ODQQLQJýDQGý6WDQGDUGVýDQGý2IILFHýRIý5HVHDUFKýDQGý'HYHORSPHQWï

YDQýGHý:DWHUñý5ï%ïýýìääèïýý0RGHOLQJýWKHýWUDQVSRUWýDQGýIDWHýRIýYRODWLOHýDQGýVHPLðYRODWLOHýRUJDQLFV
LQýDýPXOWLPHGLDýHQYLURQPHQWïýý3Kï'ïý'LVVHUWDWLRQïýý&KHPLFDOý(QJLQHHULQJñý8QLYHUVLW\ýRI
&DOLIRUQLDñý/RVý$QJHOHVï
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:DOODFKñý5ïñý:ï$ïý-XU\ñýDQGý:ï)ïý6SHQFHUïýýìäåäïýý7KHýFRQFHSWýRIýFRQYHFWLYHýPDVVýWUDQVIHUýIRU
SUHGLFWLRQýRIýVXUIDFHðUXQRIIýSROOXWLRQýE\ýVRLOýVXUIDFHýDSSOLHGýFKHPLFDOVïýý7UDQVDFWLRQVýRIýWKH
$6$(ïýý0D\ð-XQHïýýìäåäï

:DWUDVñý&ï-ïñý.ï$ïý0RUULVRQñýDQGý-ï6ïý+RVWïýýìääèïýý&RQFHQWUDWLRQýRIýPHUFXU\ýVSHFLHVýLQ
UHODWLRQVKLSýWRýRWKHUýVLWHðVSHFLILFýIDFWRUVýLQýVXUIDFHýZDWHUýRIýQRUWKHUQý:LVFRQVLQýODNHVïý
/LPQRORJ\ýDQGý2FHDQRJUDSK\ïýýéíõêôãèèçðèçèï

:KLFNHUñý)ï:ïýDQGý7ï%ïý.LUFKQHUïýýìäåæïýý3DWKZD\ãýý$ýG\QDPLFýIRRGðFKDLQýPRGHOýWRýSUHGLFW
UDGLRQXFOLGHýLQJHVWLRQýDIWHUýIDOORXWýGHSRVLWLRQïýý+HDOWKý3K\Vïýýèëãæìæðæêæï

:KLWE\ñý.ï7ïýýìäæåïýý7KHýSK\VLFDOýFKDUDFWHULVWLFVýRIýVXOIXUýDHURVROVïýý$WPRVSKHULFý(QYLURQPHQWïý
ìëãìêèðìèäï

:KLWPDQñý5ï*ïýýìäëêïýý$ýSUHOLPLQDU\ýH[SHULPHQWDOýFRQILUPDWLRQýRIýWKHýWZRðILOPýWKHRU\ýRIýJDV
DEVRUSWLRQïýý&KHPïý0HWDOOXUJïý(QJïýýëäãìéçðìéåï

:LOPHUñý&ïñýDQGý0ïý)ULFNHUïýýìääçïýý6WRPDWDïýý6HFRQGýHGïýý1HZý<RUNñý1<ãýý&KDSPDQý÷ý+DOOïý
Sïìëìï

:LOVRQý5ïýDQGý-ï'ïý6SHQJOHUñýHGVïýýìääçïýý3DUWLFOHVýLQýRXUýDLUãý&RQFHQWUDWLRQVýDQGýKHDOWKýHIIHFWVï
&DPEULGJHñý0$ãýý+DUYDUGý6FKRROýRIý3XEOLFý+HDOWKï
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